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(57) ABSTRACT 

A portable computer system such as a laptop computer, for 
example, includes a ?rst processor that may execute instruc 
tions corresponding to application software during a ?rst 
mode of operation. The portable computer system also 
includes a second processor that may execute the instruc 
tions during a second mode of operation. The ?rst processor 
and the second processor may be heterogeneous processors. 
Further, operation of the ?rst processor and the second 
processor in the ?rst mode and the second mode may be 
dependent upon Which of a plurality of system preferences 
have been selected. 
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PORTABLE COMPUTING PLATFORM 
HAVING MULTIPLE OPERATING MODES 
AND HETEROGENEOUS PROCESSORS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to portable computing sys 
tems and, more particularly, to operating modes and poWer 
management of portable computing systems. 
[0003] 2. Description of the Related Art 
[0004] Since the introduction of personal computing 
machines, portability of the computing environment has 
been in demand. As the computing poWer and speed of the 
processors that drive the computing platforms has increased 
so has the demand for this portability. HoWever, there are 
some draWbacks to portable computing platforms. For 
example, some portable machines have less performance 
than their desktop counterparts. In addition, battery life can 
be relatively short, thereby limiting productivity in some 
cases. Although many neWer laptops include some form of 
poWer management that addresses some of the poWer con 
cerns, in many cases, this equates to simply turning off or 
placing the computer in a sleep mode When the computer has 
not been in use for some amount of time, for example. As 
more and more functionality is added to portable computing 
platforms, it may be desirable to improve the poWer man 
agement and overall performance of portable computer 
systems. 

SUMMARY 

[0005] Various embodiments of a portable computer sys 
tem including multiple operating modes and heterogeneous 
processors are disclosed. In one embodiment, the portable 
computer system includes a ?rst processor that may execute 
instructions corresponding to application softWare during a 
?rst mode of operation. The portable computer system 
includes a second processor that may execute the instruc 
tions during a second mode of operation. The ?rst processor 
and the second processor may be heterogeneous processors. 
Further, operation of the ?rst processor and the second 
processor in the ?rst mode and the second mode may be 
dependent upon Which of a plurality of system preferences 
have been selected. 

[0006] In one implementation, the portable computer sys 
tem may include a poWer management unit that may cause 
the ?rst processor and the second processor to operate in the 
?rst mode and the second mode. 

[0007] In another implementation, one or more of the 
plurality of system preferences may be selected by a user. 
[0008] In yet another speci?c implementation, the portable 
computer system may include a Wireless module con?gured 
to provide Wireless access to a Wireless netWork. 

[0009] In another embodiment, the portable computer 
system includes a ?rst processor that may execute instruc 
tions corresponding to application softWare and a second 
processor con?gured to execute the instructions. In addition, 
the ?rst processor and the second processor may be hetero 
geneous processors. The portable computer system may also 
include a poWer management unit that may be selectably 
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con?gured to cause one of the ?rst processor and the second 
processor to execute the instructions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram of one embodiment ofa 
portable computer system including Wireless communica 
tion functionality. 
[0011] FIG. 2 is a block diagram of one embodiment of a 
multiple mode portable computer system including Wireless 
communication functionality. 
[0012] FIG. 3A is a perspective vieW draWing of one 
embodiment of the portable computer system of FIG. 1 and 
FIG. 2. 

[0013] FIG. 3B is a perspective vieW draWing of the 
embodiment of the portable computer system of FIG. 3A 
With the cover in a closed position. 

[0014] FIG. 4A is a perspective vieW draWing of another 
embodiment of the portable computer system of FIG. 1 and 
FIG. 2. 
[0015] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof are shoWn by Way of example in the draWings and 
Will herein be described in detail. It should be understood, 
hoWever, that the draWings and detailed description thereto 
are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents, and alternatives falling Within 
the spirit and scope of the present invention as de?ned by the 
appended claims. It is noted that the Word “may” is used 
throughout this application in a permissive sense (i.e., hav 
ing the potential to, being able to), not a mandatory sense 
(i.e., must). 

DETAILED DESCRIPTION 

[0016] Turning noW to FIG. 1, a block diagram of one 
embodiment of a portable computer system including Wire 
less functionality is shoWn. Portable computer system 10 
includes a processor 30 coupled to a memory 40 and to an 
input/output (I/O) unit 50. U0 hub 50 is coupled to various 
I/O devices such as a display 60, a storage device 80, a 
keyboard 56, and a Wireless module 70. Wireless module 70 
is coupled to a loW-resolution display 65, and a poWer 
management unit 90. In addition, an audio subsystem 20 is 
coupled betWeen I/O unit 50 and Wireless module 70. 
[0017] It is noted that computer system 10 may include 
various other components and circuits that have been omit 
ted for simplicity. It is further noted that the components of 
the computing subsystem are depicted in FIG. 1 for illus 
trative purposes. It is contemplated that the functionality 
associated With the various components may be distributed 
differently such that the lines betWeen blocks may be draWn 
differently. Moreover, it is entirely possible that the func 
tionality shoWn in FIG. 1 may be implemented on a single 
integrated circuit chip, such a system on a chip (SOC) 
implementation, as desired. 

[0018] In the illustrated embodiment, processor 30 may be 
illustrative of a microprocessor that implements the x86 
architecture. Although in other embodiments, processor 30 
may be any type of processor implemented With any type of 
architecture. In one embodiment, processor 30 may include 
a memory controller (not shoWn) to facilitate memory 
transactions directed to memory 40, for example. In addi 
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tion, processor 30 may include various interface circuits 
such as a host interface (not shown) for controlling trans 
actions with U0 unit 50. 
[0019] U0 unit 50 may be any of a variety of I/O con 
trollers that may include bridging and graphics circuits (not 
shoWn) that may be used as interfaces betWeen processor 30 
and the various I/O devices and buses to Which it is coupled. 
For example, in one embodiment, I/O unit 50 may be 
coupled to processor 30 via a HyperTransportTM link 31. In 
such an embodiment, I/O unit 50 may include one or more 
HyperTransportTM to peripheral component interconnect 
(PCI) and/or a HyperTransportTM to universal serial bus 
(USB) bridges for connection to PCI and USB devices, 
respectively, for example. In addition, in one embodiment, 
I/O unit 50 may be coupled to Wireless module 70 via a 
USB, HyperTransportTM or other type of link 57, although 
other interconnects are contemplated. Further, I/O unit 50 
may include and graphics functionality for generation of the 
various signals used in association With display 60 and LR 
display 65, for example. 
[0020] The audio subsystem 20 may include audio func 
tionality including analog-to-digital and digital to-analog 
circuits for generation of the various signals associated With 
microphone 79 and speaker 78, for example. 
[0021] Storage 80 may be a mass storage device. For 
example, in one embodiment storage 80 may include one or 
more hard disk drives. In other embodiments, storage 80 
may include other types of storage media such as a non 
volatile random access memory (RAM) device (e.g., a 
memory stick, ?ash drive, etc.), compact disk (CD) drive, 
digital video disk (DVD) drive, tape drive, ?oppy drive, and 
the like. 

[0022] In one embodiment, display 60 may be a liquid 
crystal display (LCD) or other type of displays such as may 
be common to portable laptop and notebook computers. In 
contrast, LR display 65 may be a display such as the type of 
display used on a mobile telephone or a personal digital 
assistant (PDA) for example. In one embodiment, LR dis 
play 65 may have a loWer resolution than display 60. As Will 
be described in greater detail beloW, in some modes of 
operation of portable computer system 10, LR display 65 
may be used exclusively, While in other modes, display 60 
may be used exclusively, and in still other modes, both 
displays may used concurrently. 
[0023] As shoWn, Wireless module 70 is coupled to an 
antenna 77. Wireless module 70 includes a processing unit 
71. Wireless module 70 may include the functionality of a 
Wireless communication device such as a mobile telephone, 
for example. As such, in one embodiment, processing unit 
71 may execute instructions and perform functions, and may 
include analog, digital, radio frequency (RF) and baseband 
circuits (not shoWn) that may function to perform such tasks 
as RF signal reception and transmission, up-conversion and 
doWn-conversion of the RF signals, analog-to-digital con 
version, digital-to-analog conversion, digital signal process 
ing of the baseband signals, as Well as monitoring and 
control functions. Accordingly, in various implementations, 
processing unit 71 may include hardWare that includes a 
separate processor such as an advanced RISC machine 
(ARM) processor, for example, a digital signal processing 
unit, and/or one or more hardWare accelerators for handling 
complex algorithms. 
[0024] Wireless module 70 may communicate With a 
Wireless netWork, such as a Wireless telephone netWork, for 
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example. The Wireless netWork may conform to any of a 
variety of communication standards that may be compatible 
With various technologies such as the second (2G), third 
(3G) and fourth (4G) generation mobile phone technologies. 
In addition, the Wireless netWork may be a Wireless Wide 
area netWork implemented using such protocols as WiMax, 
WiBro, NextNet, and others. More particularly, in various 
embodiments, Wireless module 70 may employ a time 
division multiple access (TDMA), a code division multiple 
access (CDMA) and/or a Wireless CDMA (WCDMA) tech 
nique to implement standards such as the Global System for 
Mobile Communications (GSM) standard, the Personal 
Communications Service (PCS) standard, and the Digital 
Cellular System (DCS) standard, for example. In addition, 
many data transfer standards that Work cooperatively With 
the various technology platforms may also be supported. For 
example, Wireless module 70 may also implement the Gen 
eral Packet Radio Service (GPRS) standard, the Enhanced 
Data for GSM Evolution (EDGE) standard, Which may 
include Enhanced General Packet Radio Service standard 
(E-GPRS) and Enhanced Circuit SWitched Data (ESCD), 
and the high speed circuit sWitched data (HSCSD) standard, 
high speed doWnlink packet access (HSDPA), high speed 
uplink packet access (HSUPA), evolution data optimiZed 
(EV-DO), among others. 
[0025] In one embodiment, memory 40 may be a system 
memory that is used to store instructions and data that may 
be used by processor 30 as Well as other devices (e.g., I/O 
unit 50). In various embodiments, memory 40 may be 
implemented using any of a variety of volatile or non 
volatile memory devices. For example, memory 40 may be 
implemented using any number of memory devices in the 
dynamic RAM family of devices. In one embodiment, 
memory 40 may be implemented using removable or non 
removable memory modules With the memory devices 
af?xed thereto. HoWever, other memory device con?gura 
tions are possible and contemplated. 
[0026] As shoWn, memory 40 includes telephony drivers 
and application softWare 45 stored therein. It is noted that 
telephony drivers and application softWare 45 may be stored 
more permanently Within storage 80 and during run time, at 
least portions of the instructions and data being executed by 
processor 30 may be loaded into memory 40. 

[0027] Portable computer system 10 may include a com 
puting subsystem and a Wireless subsystem. In one embodi 
ment, the computing subsystem may include the compo 
nents that typically make up a general computing platform. 
For example, the computing subsystem may include proces 
sor 30, memory 40, U0 unit 50, display 60, and so on. The 
Wireless subsystem may include Wireless module 70, Which 
includes processing unit 71, and LR display 65. As Will be 
described in greater detail beloW, in one embodiment, por 
table computer system 10 may operate in various modes. It 
is contemplated that the system architecture of the comput 
ing subsystem may folloW a more conventional Personal 
Computer (PC) architecture that uses a Northbridge and/or 
Southbridge arrangement. HoWever, this type of architecture 
is also Well-knoWn and is not discussed here for brevity. It 
is Worth mentioning that in such a system, the Wireless 
module 70 may be connected to the Northbridge via any type 
of interconnect such as a USB link, for example. 

[0028] During operation of portable computer system 10, 
either subsystem may be used alone, or both subsystems 
may be used together in various combinations. For example, 



US 2008/0028245 A1 

in one mode, portable computer system 10 may operate such 
that only the Wireless module 70 may be in operation While 
the computing subsystem components may be in a standby 
or loW poWer state. As such, portable computer system 10 
may be operated as a Wireless communication device such as 
a mobile telephone or a personal digital assistant (PDA). In 
such an embodiment, LR display 65 may be used. In another 
mode, the Wireless subsystem may be turned off or placed in 
a standby mode and portable computer system 10 may 
operate simply as a laptop or notebook computer. In still 
other modes, portable computer system 10 may operate 
using various combinations of computing and Wireless com 
munication functionality. It is noted that While portable 
computer system 10 is operated in the different modes, one 
or more components may be poWered doWn or placed in a 
standby mode or other loW poWer states. As such, portable 
computer system 10 includes a poWer management unit 90 
that may manage the different modes and poWer states and 
any sWitching therebetWeen. 
[0029] Depending upon the application software and driv 
ers that may be installed, portable computer system 10 may 
function as a laptop computer With a fully integrated Wire 
less communication platform that includes voice and data 
transfer functionality. In addition, due to the integration of 
the Wireless hardWare and the telephony drivers and appli 
cation softWare 45 on the portable computing platform, the 
management of various email, address books, and other ?les 
may be seamless to a user. For example, the telephony 
drivers and application softWare 45 may include instructions 
that may be used to con?gure the Wireless module 70. In one 
implementation, a user may select a driver via the operating 
system or other mechanism, for example. The driver may 
con?gure one or more operational characteristics and/or 
behaviors of Wireless module 70. In addition, the telephony 
drivers and application softWare 45 may be used to manage 
email, address books, phone lists, databases, calendars, and 
other information traditionally used on a mobile telephone. 
The application softWare may also include applications that 
may be run by processor 30 such as spreadsheet, Word 
processing, games, and the like. Once the user con?gures the 
system operation, such operations as managing general IP 
data traf?c, receiving incoming calls, sending outgoing calls, 
receiving and sending email, and display management may 
be fully automated from a platform user perspective. 

[0030] Referring to FIG. 2, a block diagram of one 
embodiment of a multiple mode portable computer system 
including Wireless communication is shoWn. It is noted that 
components corresponding to those shoWn in FIG. 1 are 
numbered identically for clarity and simplicity. Portable 
computer system 10 has similarities to the portable computer 
system shoWn in FIG. 1. HoWever, instead of a single 
processor 30 and a single memory 40, the portable computer 
system 10 of FIG. 2 includes tWo processors that are 
designated processor 30A and a processor 30B and a 
memory 40A and a memory 40B that are coupled to pro 
cessors 30A and 30B, respectively. As shoWn, processors 
30A and 30B are coupled together and processor 30A is 
coupled to I/O unit 50. 

[0031] It is noted that processors 30A and 30B may be 
heterogeneous processors. As such, processors 30A and 30B 
may not only be physically discrete processors, they may 
also be dissimilar and/or have different operational charac 
teristics. For example, in one embodiment, processor 30A 
may include functionality that is not included in processor 
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30B. In another embodiment, processor 30A may have 
higher performance than processor 30B. To illustrate using 
a simple example, processor 30A may be capable of oper 
ating at 3.0 GHZ While processor 30B may only be capable 
of operating at 2.0 GHZ. As another example, processor 30A 
may be a 64-bit processor While processor 30B may only be 
a 32-bit processor. Accordingly, processor 30A although 
processor 30A may be used to run the same applications as 
processor 30B, processor 30A may instead be used to run 
applications in Which high performance is desirable. Along 
the same lines, processor 30B may be used to run applica 
tions in Which high performance may not necessarily be 
desirable and/or loWer poWer consumption may be desir 
able. In another embodiment, processors 30A and 30B may 
be heterogeneous processor cores implemented Within a 
multicore processing unit, as denoted by the dashed lines. In 
such an embodiment, for example, processor 30B may be 
throttled or otherWise performance limited to run at a loWer 
frequency, or alternatively, processor 30B may have certain 
features disabled When compared to processor 30A. As Will 
be described further beloW performance differences may be 
exploited to consume less poWer in instances When less 
performance may be desirable or tolerated. 

[0032] In one embodiment, processors 30A and 30B may 
each be illustrative of a microprocessor that implements the 
x86 architecture. Although in other embodiments, processor 
30A and 30B may each be any type of processor. 

[0033] In one embodiment, processors 30A and 30B may 
include a memory controller (not shoWn) to facilitate 
memory transactions directed to memory 40A and 40B 
respectively, for example. Processor 30A is coupled to 
processor 30B via an interconnect 32. In one embodiment, 
interconnect 32 may include a pair of unidirectional links 
such as may be implemented in a HyperTransportTM link, for 
example, and con?gured to convey packetiZed information. 
HoWever, it is possible and contemplated that interconnect 
32 may be implemented using other interconnects. 
[0034] In the illustrated embodiment, I/O unit 50 may be 
any of a variety of I/O controllers that may include bridging 
and graphics circuits (not shoWn) that may be used as 
interfaces betWeen processors 30A and 30B and the various 
I/O devices and buses to Which it is coupled. For example, 
in one embodiment, I/O unit 50 may be coupled to processor 
30A via a HyperTransportTM link 31. In addition, processor 
30A may include various interface circuits such as a host 
interface (not shoWn) for controlling transactions with U0 
unit 50 and processor 30B. In such an embodiment, I/O unit 
50 may include one or more HyperTransportTM to peripheral 
component interconnect (PCI) and/ or a HyperTransportTM to 
universal serial bus (U SB) bridges for connection to PCI and 
USB devices, respectively, for example. In addition, as 
shoWn I/O unit 50 is coupled to Wireless module 70 via link 
57. In various embodiments, link 57 may be implemented as 
a USB, HyperTransportTM, or other type of interconnect. 
Further, I/O unit 50 may include graphics functionality for 
generation of the various signals used in association With 
display 60, for example. 
[0035] As an extension of the above example in Which 
processors 30A and 30B may be heterogeneous, memory 
40A and memory 40B may be heterogeneous. In one exem 
plary embodiment, memory 40A may be a higher perfor 
mance memory than memory 40B. As such memory 40B 
may consume less poWer than memory 40A. Thus, When the 
extra performance is not needed, processor 30B and memory 
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40B may be used instead of processor 30A and memory 
40A. Similarly, LR display 65 may be a loW-resolution 
display as described above. As such, LR display 65 may 
consume less poWer than display 60. Accordingly, depend 
ing on the application, the use of LR display 65 may be more 
than adequate. 
[0036] Further, as shoWn, Wireless module 70 includes a 
processing unit 71 that may, in various implementations, 
include a separate processor such as an ARM processor, for 
example. As such, in one embodiment, the processor Within 
processing unit 71 may be used While both processor 30A 
and 30B may be off or in loW poWer states such as standby 
or sleep mode, for example. 
[0037] As mentioned above, the various operating envi 
ronments may correspond to several different modes of 
operation. The different modes may be con?gurable through 
hardWare and/or softWare mechanisms made available via 
control panel drivers and softWare applications, for example. 
Thus, portable computer system 10 may be operated in 
various modes that include combinations of operational 
states of the different components. For example as described 
above, in one mode, processor 30A and processor 30B may 
be in a loW poWer mode such as a sleep mode While 
processing unit 71 may be active and operational. In such an 
embodiment, LR display 65 may also be active. As such, in 
response to an incoming telephone call, a user may ansWer 
the call While possibly alloWing portable computer system 
10 to conserve poWer. Thus in such a mode, LR display 65 
may display loWer resolution information such as text and 
loW-level graphics, for example. In another mode, processor 
30A may be in a loW poWer mode and processor 30B may 
be actively executing instructions that may correspond to 
simple Web broWsing or Word processing application using 
display 60 or LR display 65. In another mode, processor 30A 
may be in a loW poWer mode and processor 30B may be 
actively executing instructions that may correspond to an 
email application using LR display 65. In one embodiment, 
depending upon user selected preferences, in response to 
selecting an attachment of an incoming email, the attach 
ment may open using the appropriate softWare application 
and display 60 may automatically become active to display 
the attachment. In yet another mode, processor 30B may be 
in a loW poWer mode and processor 30A may be active and 
executing instructions that correspond to a gaming applica 
tion or a high-level graphics application, for example. It is 
noted that in any mode, the Wireless module 70 may be 
either active or inactive depending upon user preferences. It 
is also noted that the modes described above are merely 
exemplary modes for discussion purposes. Accordingly, in 
other embodiments other modes and other mode combina 
tions are possible and contemplated. 
[0038] During operation in the various modes, in one 
embodiment, poWer management unit 90 may be con?gured 
to provide the necessary signals to cause the different 
components to operate in various poWer states. For example, 
depending on selected preferences, poWer management unit 
90 may receive signals indicative of a mode change. In 
response, poWer management unit 90 may generate signals 
such as interrupt signals and/or other encoded signals that 
may cause a given component to enter a particular poWer 
state. In one embodiment, the preferences may be default 
system settings. In another embodiment, the preferences 
may be system settings that are selectable by a use via driver 
softWare, for example. 
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[0039] It is noted that although the embodiments above in 
conjunction With the description of FIG. 2 have been 
described in the context of a portable computer, it is con 
templated that the notion of using heterogeneous processors 
and multiple modes may be extended to any type of system 
in Which poWer and/or performance management across 
different applications may be desirable. In addition, it is 
further noted that although tWo heterogeneous processors 
are shoWn, it is contemplated that other numbers of proces 
sors may be used, Which may increase the number of 
possible modes of operation. 
[0040] FIG. 3A and FIG. 3B are perspective vieW draW 
ings of an exemplary embodiment of a portable computer 
system including Wireless telephony. FIG. 2A depicts the 
portable computer system 10 as a laptop computer (i.e., a 
notebook computer) that includes a housing 220 With a 
hingably attached cover 230 that is in an open position. FIG. 
2B depicts the portable computer system 10 shoWn in FIG. 
2A With cover 230 in a closed position. 
[0041] In FIG. 3A, the cover 230 includes a display 60 
such as an LCD, microelectro-mechanical (MEMS), or 
electronic ink (Eink), for example, that forms a part of the 
internal surface of the cover. In addition, in the illustrated 
embodiment, portable computer system 10 includes an 
antenna 77 that is mounted to cover 230. It is noted that the 
mounting location and type of antenna 77 are implementa 
tion details. Accordingly, although antenna 77 is shoWn 
mounted to the inside of cover 230, in other embodiments, 
antenna 77 may be mounted to cover 230 or housing 220, or 
even internal to housing 220 as desired. In addition, antenna 
77 may go entirely or partially around display 60. 
[0042] Portable computer system 10 also includes a micro 
phone 78, speakers 79A and 79B, and a keyboard 240, and 
a touch activated mouse control 215 that are mounted on a 

top surface of the housing 220. In addition, portable com 
puter system 10 includes an additional display unit (e.g., LR 
display 65) mounted to the top surface of housing 220. As 
described above, in one embodiment, display 65 may be a 
loW-resolution display. In various other embodiments, LR 
display 65 may also be an input device (e. g., touch-activated 
screen) to facilitate use of a pointing device such as a stylus, 
for example. As such, LR display 65 may include analog 
to-digital conversion circuits to input data from the screen. 
It is noted that the location and type of LR display 65 are 
also implementation details. As such, LR display 65 may be 
located in any desired location, an example of Which is 
shoWn in FIG. 3A. 
[0043] FIG. 4A and FIG. 4B are perspective vieW draW 
ings of another embodiment of portable computer system 
10. More particularly, the embodiment of portable computer 
system 10 shoWn in FIG. 4A is similar to the embodiment 
shoWn in FIG. 3A. HoWever, the embodiment of portable 
computer system 10 shoWn in FIG. 4A does not include LR 
display 65 mounted on the top surface of housing 220. 
Instead, as illustrated in FIG. 4B, LR display 65 is mounted 
on the external surface of cover 230 such that LR display 65 
is visible and useable When cover 230 is in the closed 
position. In addition as noted above, in the illustrated 
embodiment, antenna 77 is mounted on the external surface 
of cover 230. 

[0044] Although the embodiments above have been 
described in considerable detail, numerous variations and 
modi?cations Will become apparent to those skilled in the art 
once the above disclosure is fully appreciated. It is intended 
that the folloWing claims be interpreted to embrace all such 
variations and modi?cations. 
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What is claimed is: 
1. A portable computer system comprising: 
a ?rst processor con?gured to execute instructions corre 

sponding to application software during a ?rst mode of 
operation; and 

a second processor con?gured to execute the instructions 
during a second mode of operation; 

Wherein the ?rst processor and the second processor are 
heterogeneous processors; and 

Wherein operation of the ?rst processor and the second 
processor in the ?rst mode and the second mode is 
dependent upon Which of a plurality of system prefer 
ences have been selected. 

2. The portable computer system as recited in claim 1, 
further comprising a poWer management unit con?gured to 
cause the ?rst processor and the second processor to operate 
in the ?rst mode and the second mode. 

3. The portable computer system as recited in claim 1, 
Wherein one or more of the plurality of system preferences 
are selected by a user. 

4. The portable computer system as recited in claim 1, 
further comprising a Wireless module con?gured to provide 
Wireless access to a Wireless netWork. 

5. The portable computer system as recited in claim 4, 
Wherein the Wireless module includes a processing unit 
including a digital signal processing unit con?gured to 
perform functions associated With digital signal processing 
of audio signals. 

6. The portable computer system as recited in claim 5, 
Wherein the processing unit includes a third processor that is 
separate from the digital signal processing unit, the ?rst 
processor, and the second processor. 

7. The portable computer system as recited in claim 6, 
Wherein during a third mode of operation, the ?rst processor 
and the second processor are in a reduced poWer state and 
the third processor and the digital signal processing unit are 
in a fully operational state. 

8. The portable computer system as recited in claim 7, 
Wherein during a fourth mode of operation the ?rst processor 
in the fully operational state and con?gured to execute the 
instructions and the second processor is in the fully opera 
tional state and con?gured to execute di?ferent instructions 
corresponding to different application softWare. 

9. The portable computer system as recited in claim 6, 
Wherein during the ?rst mode of operation, the second 
processor is in a reduced poWer state, and the third processor 
and the digital signal processing unit are in a fully opera 
tional state. 

10. The portable computer system as recited in claim 6, 
Wherein during the second mode of operation, the ?rst 
processor is in a reduced poWer state and the third processor 
and the digital signal processing unit are in a fully opera 
tional state. 

11. The portable computer system as recited in claim 6, 
Wherein during the second mode of operation, the ?rst 
processor, the third processor and the digital signal process 
ing unit are in a reduced poWer state. 

12. The portable computer system as recited in claim 6, 
further comprising a ?rst display con?gured to display ?rst 
information during the ?rst mode of operation. 

13. The portable computer system as recited in claim 12, 
Wherein the ?rst display is con?gured to display second 
information during the second mode of operation. 
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14. The portable computer system as recited in claim 13, 
further comprising a second display con?gured to display 
third information during the second mode of operation. 

15. The portable computer system as recited in claim 14, 
Wherein the second display is con?gured to display fourth 
information during the third mode of operation. 

16. The portable computer system as recited in claim 15, 
Wherein the ?rst display is con?gured to display the third 
information and the fourth information during a fourth mode 
in response to a user selected preference. 

17. The portable computer system as recited in claim 14, 
Wherein the second display has a loWer resolution than a 
resolution of the ?rst display. 

18. The portable computer system as recited in claim 1, 
further comprising a second memory coupled to the second 
processor and con?gured to store the instructions. 

19. The portable computer system as recited in claim 1, 
further comprising an input/output (l/O) hub coupled to 
communicate With the ?rst processor and the second pro 
cessor and con?gured to distribute transactions betWeen the 
?rst and the second processor and a plurality of I/O devices. 

20. A portable computer system comprising: 
a ?rst processor con?gured to execute instructions corre 

sponding to application softWare; and 
a second processor con?gured to execute the instructions; 
Wherein the ?rst processor and the second processor are 

heterogeneous processors; and 
a poWer management unit coupled to the ?rst processor 

and the second processor and selectably con?gured to 
cause one of the ?rst processor and the second proces 
sor to execute the instructions. 

21. The portable computer system as recited in claim 1, 
Wherein the poWer management unit is selectably con?gured 
via one or more of a plurality of system preferences selected 
by a user. 

22. The portable computer system as recited in claim 20, 
further comprising a Wireless module con?gured to provide 
Wireless access to a Wireless netWork. 

23. The portable computer system as recited in claim 21, 
Wherein the Wireless module includes a processing unit 
including a digital signal processing unit con?gured to 
perform functions associated With digital signal processing 
of audio signals. 

24. The portable computer system as recited in claim 23, 
Wherein the processing unit includes a third processor that is 
separate from the digital signal processing unit, the ?rst 
processor, and the second processor. 

25. The portable computer system as recited in claim 24, 
Wherein the poWer management unit is further selectably 
con?gured to cause the ?rst processor and the second 
processor to operate in a reduced poWer state While the third 
processor and the digital signal processing unit operate in a 
fully operational state. 

26. The portable computer system as recited in claim 20, 
Wherein the poWer management unit is further selectably 
con?gured to cause the ?rst processor to operate in the fully 
operational state While executing the instructions, and to 
cause the second processor to operate in the fully operational 
state While executing di?ferent instructions corresponding to 
different application softWare. 

27. The portable computer system as recited in claim 20, 
Wherein the poWer management unit is further selectably 
con?gured to cause the ?rst processor to operate in a reduced 
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power state While the second processor executes di?cerent 
instructions corresponding to di?cerent application software. 

28. The portable computer system as recited in claim 20, 
Wherein the poWer management unit is further selectably 
con?gured to cause the second processor to operate in a 
reduced poWer state While the ?rst processor executes the 
instructions. 
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29. The portable computer system as recited in claim 20, 
Wherein the poWer management unit is further selectably 
con?gured to cause the ?rst processor to operate in a reduced 
poWer state While the second processor executes the instruc 
tions. 


